Lithium enhancement of central 5-HT transmission induced by 5-HT precursors.
The effects of acute and chronic lithium chloride administration on synaptic transmission between bulbospinal norepinephrine (NE) or 5-hydroxy-tryptamine (5-HT) pathways and sympathetic preganglionic neurons were tested in unanesthetized, spinal cats. Discharges recorded from sympathetic preganglionic white rami were evoked by stimulation of spinal reflex pathways or descending excitatory pathways in the cervical spinal cord. Acute lithium administration (2 meq/kg) produced insignificant depression of the reflex pathway but markedly depressed transmission through the intraspinal pathway, an effect that was prevented by depletion or blockage of 5-HT. These observations and the failure of lithium to alter the typical effects of L-dopa on both pathways indicate that lithium does not affect transmission through the excitatory NE pathway. L-Tryptophan (1,0 mg/kg) alone produced little or no depression of either pathway, but 3--4 hr after lithium, this dose of L-tryptophan gradually depressed transmission through both pathways by about 20%. After chronic lithium pretreatment (1 meq/kg twice a day for 3 days), L-tryptophan rapidly depressed transmission through spinal reflex and intraspinal pathways by 40% and 50% respectively. Chronic lithium pretreatment also more than doubled the depression of transmission through both pathways produced by 30 mg/kg of 5-HTP. The average of plasma lithium levels 8--10 hr after the last chronic dose was 1.5 meq/liter. These results support the proposal that lithium increases the uptake of L-tryptophan and 5-HTP by central 5-HT terminals and thereby enhances 5-HT synthesis which is reflected in increased transmission at central 5-HT synapses.